Lessons for Teachers No. 1 Map versus Globe

Question: How do shapes, sizes,
distances, and directions
on aglobe differ from a
two-dimensional map?

Materials: Science on a Sphere™
globe with topographic
map data set and a two
dimensional map (Miller
Projection) for each
student

Lessons for Teachers No. 1S | |
“Map versus Globe”

Procedure

Preliminary

(Instruct studentsto walk clockwise around the Sphereand
observe the Earth by night and day. Allow studentstime to
observe two or three rotations. Then, ask them to be seated
on the floor so that they can observe the Sphere’s daytime
side. Now distribute Miller Projection maps to students.)

Primary

» Emphasizetostudentsthat, for thislesson, “map” refersspecificaly totheMiller Projection.
Other map projectionshavetheir own strengths and weaknesses.

P Ask studentsthefollowing questions and hel p them to answer correctly. For example,

identify in advancelocationslike Cape Horn, South Americawhen you are about to use
thenameof thislocation.

P ) Questions
P 4

g} 1. How aretheglobeand map similar and different?
-} 2. How doesAntarcticaappear different onthe map compared to the globe?
3. How does Greenland appear different on the map compared to the globe?

4. What canyou say (conclude) about shape and size on aglobe compared
toamap?
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5.

Isthe globe or the map moretrueto scale?

(Operator now stops the motion on the Sphere so that
the geographic locations below are visible on the
daylight side of the Sphere.)

I dentify the most direct route between Cape Horn, South Americaand Tasmania,
Austrdiaonthemap.

(Give alaser pointer to a student. Then, ask the student
to trace the most direct route on the Sphere between
Cape Horn, South America and Tasmania, Australia
on the sphere.)

Istheroute on the globe or onthe map more direct?

Identify themost direct route between Sesttle, Washington and the country of
Kazakhstan on the map.

(Give alaser pointer to a student. Then, ask the student
to trace the most direct route on the Sphere between
Seattle and Kazakhstan.)

Istheroute on the globe or the map more direct?

What can you say (conclude) about the distances and directionson aglobe compared
toamap.

(For each of the situations in Questions 9 - 11, ask
studentsto find the opposite location (antipode) on the
map. Then, give a laser pointer to a student. Ask the
student to point to the location on the Sphere that is
listed. Ask a second student to use the laser to point to
the opposite geographic location on the Sphere. The
objectiveistorealizethat it iseasier to find the correct
antipode on the globe than on the map.)

¢ Note: To find the antipode on
any map, add 180 degrees
to the longitude and flip
the sign of the latitude.
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9. Ildentify alocation that isoppositefrom the United States.
10. Identify thelocationthat isoppositefromAntarctica
11. Identify thelocationthat isoppositefromAustraia

12. Doestheglobeor themap makeit easier to accurately identify the“ opposite”
location? Why?

Conclusion

(Ask students to answer the question stated at the beginning.)

A globe accurately represents shapes, sizes,
distances and directions; whereas, parts of all
two-dimensional maps are distorted.

(Collect the maps.)

Thefollowingfigureisasampleof the Miller Projectionworld map provided to students
involvedinthislesson.

180 210 240 270 300 330 0 30 60 90 120 150 180
90 ‘ 1 90

Figure L1.1. Example of Miller Projection
World Map
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10.

11

12.

Answer Key

(Accept any logical answersand encourage accurate observationsand inferences.)
A globeisasphere; amapisflat.
Miller projection cannot display polar aress.
A map ismore convenient to carry around.
Antarcticalookslong and narrow on amap and morelikeacircle ontheglobe.
Greenland lookslarger on amap than ontheglobe.
Shape and size on aglobe are accurate and distorted on amap.
Globeismoretrueto scale.
A circleroute acrossAntarctica. Globe.
A circlerouteacrosstheArctic Ocean. Globe.
Moredirect routesare easier to identify on aglobe.
Indian Ocean.
Arctic Ocean.

NovaScotia.

Globebecauseit accurately representsdistancesand direction.
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